Introduction

10
Time series analysis is a widespread research field that crosses disciplines. Nature presents 11 many dynamical systems performing complex behavior that are only accessible through the temporal 12 evolution of one or a few of its variables. Understanding the dynamical behavior relies on finding 13 characteristic features that allow us to classify them and make predictions about their immediate future, pattern as 012; x i < x i+2 < x i+1 is 021 ...
48
This can be applied to the actual values of the events ({x(i)}), the magnitudes in the time series, 49 but it can also be applied to the time intervals between events ({t(i + 1) − t(i)}). The former would 50 give us information about intensity correlations among consecutive events, while the latter about 51 temporal correlations.
52
For the fiber laser under study both, intensity and temporal correlations were found (see Fig. 2a it is clearly deterministic. The system showed a higher degree of determinism at the laminar-turbulent 56 transition. 
Results
58
We analyze the output intensity of a fiber laser with optical feedback. Time series are recorded for shows a wide distribution with most values around ±2σ and fewer events reaching values > 6σ.
65
The insert in Fig. 1b shows four consecutive events and the corresponding OP generated. The black 66 circle in Fig. 1b indicates the three events considered to generate the OP with intensity of the values forecast when the system in going to perform events corresponding to the tail, sometimes referred to 73 as extreme events.
74
We define a threshold, th * , to classify the events as large, or extreme, when they are above that 75 threshold. We are interested in predicting when the system changes from emitting low intensity light
76
(lower than th * ) to emit high intensity light (higher than th * ).
77
To forecast the change from low intensity behavior to high intensity one, we impose that at least 78 three consecutive events are below th * before the system goes to emit a high intensity event (see 
92
The second row in Fig. 2 groups the six OPs into three, depending on the last event, to highlight between 40% and 50% of the high intensity events will be preceded by pattern XX2, i.e., of the three 97 preceding events, the latest one is higher than the other two. In other words this indicates that the 98 change from low intensity to high intensity is not as sharp as it could be. This figure also shows that 99 the OPs probabilities do not depend on the threshold.
100
The bottom row shows the OPs generated with inter-event time-intervals. For low thresholds, th * , Splitting the peaks into above and below a single threshold does not separate events into those 110 that are much larger than average (events that can be considered as extreme events) and those events 111 around and below average. In Fig. 3 we consider two thresholds, a low one, th 0 , and a high one, th * . to th * , while in the second case all events that contribute to the OP are below th 0 . This suggests that 118 when the low events are near the low threshold, th 0 , there is more chance for a high event to happen.
x i−3 < th 0 , x i−2 < th 0 , x i−1 < th 0 , and x i > th * is reduced. This is reflected in the wider gray regions 121 in Fig. 3 , and in the fact that above th * = 4σ the probabilities are compatible with a stochastic process,
122
so we cannot use this as a forecasting method. In any case, for power outputs of the laser above the 123 transition (P ≥ 0.90 W), and events larger than 3.5σ, we can still see that 50% of these intense events 124 happen after the XX2 pattern. 
Conclusions
126
We have studied the dynamics of the output light of a fiber laser with optical feedback. By using
127
an ordinal patterns approach, we have found signatures of determinism in its dynamics that allow us 128 to forecast extreme events, defined as events larger than a threshold (th * > 2σ). The system presents
